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Amendments to the Claims: 

This listing of claims will rcpJacc all prior versions and listings of claim.<; 
in the application: 
LKsting of Claims: 

S K (original) A method for changing a selectable divisor tn n 
programmable frequency divider* the frequency divider comprising a 
plurality of cascaded ceils, the method comprising: 

(a) providing a plurality of divisor signals: 

(b) selectively switching each of the plurality of cells to a 
10 divide-by-two or a divide-by-three mode according to the 

plurality of divisor signals; and 

(c) synchronously resetting at least a part of the plurality of cells. 

2. (original) The method of claim K wherein step (c) further comprises 
15 synchronously resetting all of the plurality of cells. 

3. (original) The method of claim I, wherein step (c) further comprises 
reloading the plurality of divisor signals to the plurality of cells. 

20 4. (original) The method of claim 3, further comprising synchronously 
reloading the plurality of divisor signals to the plurality of cells. 

5. (original) The method of claim 3> wherein the plurality of cells 
comprises at least one cell having a bypass mode, the method further 
25 comprising: 

determining whether to bypass at least a part of the at least one cell 
having a bypass mode according to the plurality of divisor signals 
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in order to inhtbit bypassed cells from performing a 
frequency-dividing operation. 

6. (original) The method of claim 5, wherein step (c) further comprises 
5 synchronously resetting each bypassed cell. 

7. (original) The method of claim 5, wherein step (c) further comprises 
synchronously resetting the plurality of cells. 

10 8, (original) The method of claim 5, wherein the reloading step further 
comprises synchronously reloading the corresponding divisor signals 
to the bypassed cells. 

9. (original) The method of claim 5, wherein the reloading step further 
15 comprises synchronously reloading the plurality of divisor signals to 

the plurality of cells. 

10. (original) The method of claim 5, further comprising: 

utilizing a control circuit coupled to the bypassed cells for providing a 
20 reset signal. 

II- (original) The method of claim 5, further comprising: 

utilizing a control circuit coupled to each of the phirnMty of cells for 
providing a reset signal. 



25 



12. (original) The method of claim I U wherein step (c) further comprises 
utilizing the control circuit to output the reset signal to the bypassed 
cells and a cell having a bypass mode which is prior to the bypassed 

3 
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cells, the reset signal being output after the bypassed cells arc loaded 
with the corresponding divisor signals. 

13. (original) The method of claim 5, wherein step (c) further comprises 
5 bypassing a cell having a bypass mode when divisor signals input to 

the cell and each of its subsequent cells having a bypass mode are 
logic 0. 

14. (original) A programmable frequency divider for dividing the 
10 frequency of a source signal according to a selectable divisor whtch is 

obtained based on a plurality of divisor signals and outpuiting a result 
signal having a divided frequency, the programmable frequency divider 
comprising: 

at least one cell of a first type being switchable between divide-by-two 
15 and di vide-by-threc modes having a first input node (Fi), a second 

input node (Mi), a third input node (Di), a fourth input node (Rs), a 
first output node (F'^o), and a second output node (Mo), the third 
input node (Di) being used for receiving a corresponding divisor 
signal, the fourth input node (Rs) being used for receiving a reset 
20 signal to synchronously reset the cell of the first type; 

wherein if the programmable frequency divider comprising a plurality 
of celts of the first type, the cells of the first type being cascaded with 
each other, the first output node (Fo) being coupled to a first input 
node (Fi) of a subsequent cell of the first type, the second input node 
25 (Mi) being coupled to a second output node (Mo) of the subsequent cell 

of the first type, a first input node (Fi) of a first cell of the first type 
being coupled to the source signal, and a second input node (Mi) of a 
last cell of the first type being set to logic I; the programmable 

4 
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frequency divider synchronously resets all of the cells of the first type 
according to the reset signal in order to selectively switch each cell of 
the first type to perform a di vide-by-tvvo or divide-by-three operation 
according to the respective divisor signal after the cell is reset, and the 
5 second output node (Mo) or the first output node (Fo) of the last ceil of 

the first type outputs the result signal having the divided frequency, 

.15, (original) The programmoble frequency divider of claim 14 wherein 
each cell of the first type operates such that: 
10 (a) regardless of the logic level of the second input node (Mi), if the 

first output node (Fo) and the third input node (Di) are both at 
logic 0, the positive edge of a clock signal of the first input node 
(Fi) triggers the first output node (Fo) to output a half frequency 
signal; 

15 (b) if the second input node (Mi) and the third input node (Di) are 

both at logic I and the first output node (Fo) is at logic 0, the 
positive edge of the clock signal of the first input node (Fi) 
triggers the first output node (Fo) to output a one-third*frequency 
signal; 

20 (c) if the Hrst output node (Fo) is at logic 0» the second output node 

(Mo) outputs a signal at the same logic level as the second input 
node (Mi); 

(d) regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic I., the second output node (Mo) 

25 outputs a logic 0 signal; and 

(e) if the reset signal received on the fourth input node (Rs) is 
enabled, the first output node (Fo) outputs a logic 0 signal and^ 
additionally, if the second input node (Mi) is at logic J, the 

5 
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second output node (Mo) outputs a logic 1 signaL 



16. (original) The programmable frequency divider of claim 14 wherein 
each cell of the first type operates such that: 
5 (a) regardless of the logic level of the second output node (Mo), if 

the third input node (Di) is at logic 0, the positive edge of a clock 
signal of the first input node (Fi) triggeri; ihe first output node 
(Fo) to output a half frequency signal; 

(b) if the second output node (Mo) and the third input node (Di) are 
10 both at logic 1, the positive edge of Ihe clock signal of the first 

input node (Ft) triggers the first output node (Fo) to output a 
one-third-frequcncy signal; 

(c) if the first output node (Fo) is at logic 0, the second output node 
(Mo) outputs a signal at the same logic level as second input node 

15 (Mi); 

(d) regardless of the logic level of the second input node (Ml), if the 
first output node (Fo) is at logic 1, the second output node (Mo) 
outputs a logic 0 signal; and 

(e) if the reset signal received in the fourth input node (Rs) is 
20 enabled, the first output node (Fo) outputs a logic 0 signal; and, 

additionally, if the second Input node (Mi) is at logic 1, the 
second output node (Mo) outputs a logic 1 signal. 



17. (original) The programmable frequency divider of claim 14 further 
25 comprising: 

a cell of a second type having a bypass mode and being cascaded to 
the last cell of the first type, the cell of the second type having a 
first input node (Fi), a second input node (Mi), a third input node 

6 
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(Di), a fourth input node (Rs), a fifth input node (Ci), a first 
output node (Po), a 55econd outpul node (Mo), and a third output 
node (Co), the first input node (Fi) being coupled to a first output 
node (Fo) of the last cell of the first type, the second input node 
5 (Mi) being coupled to Vcc, the third input node (Di) being used 

for receiving a corresponding divisor signal, the fourth input node 
(Rs) being used for receiving the reset signal to synchronously 
reset the second cell, the fifth input node (Ci) being used for 
receiving the last divisor signal, and the second output node (Mo) 
10 being coupled to a second input node (Mi) of the last cell of the 

first type; 

wherein the cell of the second type switches to the divlde-by-two or 
the divide-by-threc mode according to the divisor signal received on 
the third Input node (Di) after being synchronously reset, and if the 
15 last divisor signal received on the fifth input node (Ci) is at a 

bypass-mode active state, the cell of the second type switches to a 
bypass mode. 

18. (original) The programmable frequency divider of claim 17 wherein 
20 each cell of the second type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or the 
second output node (Mo}» if the first output node (Fo) and the 
third input node (Di) are both at logic 0, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 

25 node (Fo) to output a half frequency signal; 

(b) If the first output node (Fo) is at logic 0. the second input node 
(Mi) is at logic I (or if the second output node (Mo) is at logic I), 
and the third input node (Di) is at logic I, the positive edge of 



PA(X 1(tf45' RCVD AT m08 1:41:16 AM [Eastern DayfightTi^^^ 



To: USPTO Page 1 1 of 45 



2006-08-03 05:41:10 (GMT) 



18064986673 From: Winston Hsu 



Appl.No. J 0/7 1 1,4 10 
Amdt. dated August 3, 2006 
Reply to Office action of May U2« 2006 

the clock signal of the first input node (Fi) triggers the first 
output node (Fo) to output a one-third-frcquency signol; 
if the first output node (Fo) is at logic 0, the second output node 
(Mo) outputs a signal at the same logic level as the second input 
node (iVli); 

regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic l» the second output node (Mo) 
outputs a logic 0 signal; 

if the reset signal received on the fourth input node (Rs> is 
enabled, the first output node (Fo) outputs a logic 0 signal and 
the second output node (Mo) outputs a logic 1 signal; and 
if the signal received on the fifth input node (Ci) is at an active 
state, the first output node (Fo) outputs a logic 0 signal and the 
second output node (Mo) outputs a logic I signal. 

19. (original) The programmable frequency divider of claim 17 further 
comprising: 

at least one cell of a third type having a bypass mode and being 
cascaded between at least one cell of the first type and the cell of 

20 the second type, each cell of the third type having a first input 

node (Fi), a second input node (Mi), a third input node (Di), a 
fourth input node (Ks), a fifth input node (Ci), a first output node 
(Fo), a second output node (Mo), and a third output node (Co), the 
first output node (Fo) being coupled to a first input node (Fi) of a 

25 subsequent cell, the second input node (Mi) being coupled to a 

second output node (Mo) of the subsequent cell of the third type, 
the third input node (Di) being used for receiving a corresponding 
divisor signal, the fourth input node (Rs) being used for receiving 



10 



(c) 



(e) 



(0 
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the reset signal to synchronously reset the third cell, the fifth 
input node (Ci) being coupled to a third output node (Co) of the 
subiicquent cell and being used for receiving a bypass-mode 
enabling signal, a first input node (Fi) of a first cell of the third 
5 lyptJ being coupled to a first output node (Fo) of the last cell of 

the first type, a second output node (Mo) of the first ceil of the 
third type being coupled to the second input node (Mi) of the last 
cell of the first type, a first output node (Fo) of a last coll of the 
third type being coupled to the first input node (Fi) of the cell of 
]0 the second type» a second input node (Mi) of the last ceil of the 

third type being coupled to the second output node (Mo) of the 
cell of the second type; 

wherein each cell of the third type switches to a divide-by-two or 

di vide-by-three mode according to the divisor signal received on the 
15 third input node (Di), and if the bypass-mode enabling signal received 

on the fifth input node (Ci) is at an active state, the cell of the third 

type switches to a bypass mode. 

20. (original) The programmable frequency divider of claim 19 wherein 
20 each cell of the third type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or the 
second output node (Mo)> if the first output node (Fo) and the 
third input node (Di) are both at logic 0, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 

25 node (Fo) to output a half frequency signal; 

(b) if the first output node (Fo) is at logic 0, the second input node 
(Mi) is at logic I (or if the second output node (Mo) is at logic l)^ 
and the third input node (Di) is at logic 1, the positive edge of a 
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clock signal of the first input node (Fi) triggers the Urst output 
node (Fo) to output a one-third-freqiiency signal; 

(c) i f the first output node (Fo) is at logic 0. the second output node 
(Mo) outputs a signal at the same logic level as the second input 

5 node (Mi); 

(d) regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic \, the second output node (Mo) 
outputs a logic 0 signal; 

(e) if the reset signal received on the fourth input node (Rs) is 
)0 enabled^ the first output node (Fo) outputs a logic 0 signal and 

the second output node (Mo) outputs a logic 1 signal; and 
(0 if the bypass-mode enabling signal received on the fifth input 
node (Ci) is at an active state, the first output node (Fo) outputs a 
logic 0 signal and the second output node (Mo) outputs a logic 1 
15 signal. 

21, (original) The programmable frequency divider of claim 14 further 
comprising a control circuit for providing the reset signal. 

20 22. (cancelled) 

23. (currently amended) A programmable frcquencv divider for dividing 
the frequency of a source signal according to a se l ectable divisor 
which is obt ained based on a oluralttv of divisor signals and outputting 

2 5 I es uj.t signal havi ng a divided frequency, the programmable 

frequency divider comprising: 

at least one ceil of a fou rth type bein;i» switchable between 

divide-bV' two aod dtvide-bv'threc modes havintr a first input node 

!0 
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(FiK a second input node (Mi), a third input node (Di\ a f o ur th 
input node (Rt). a first Output node (Fo). a nd a .secon d oulpul node 
rNTo>. the third input node (Di) being used for receiving a 
^Prres^ondin^ node _(R f.X..b^lQijl 

5 used for receiving a reload signal to syn chr onously reload the 

corrc<;pondtng divis or sig nal t o the third input node (Di>: 
vyher e i n il the protirammabje frequency d ivider comprf$int> a plur aUtv 
of cells of the fourth tvpo. the ceils of the fourth type being 
cascaded with each other, the firs t output node f Fo) bein g coupled 

1 0 to a first input pode (Fi) of a subsequent ceil of the fourth type. 

the seco nd input node (Mi) b e|i]ig coypled to a second output node 
f.Mo) of the subs eq uent celi of the fourth type, a first input node 
(Fi^ of u first cell of the fourth type bein g coupled to the source 
St gna L antf a second inj>ut n ode (Mj) of a last cel l of the f ourth 

1 5 type being se t Jo logic I: the programmable frequency divider 
sy nchronously rel oads th e co rr e sponding d ivis or sig nals to th e 
Third input node (Dt > of each cell of the fourth type accord i n g to 
the reload signal in order to scfccttvely switch each cell of the 
fourth typ e to perform a divtde-bv-two or divide-bv*three 

20 operation, and the second output node (Mo) or the first output 

node |Eol_o_r the tust c_cj| of the fourth type outputs the result 
signal havtna the divided frcQuencv; and T4>^-— pf'tHM'-ftmmabie' 
frequency div i der of ola i m 22 wherein each cell of the fourth type 
operates such that: 

25 (a) regardless of the logic level of the second input node (Mi), if 

the first output node (Fo) is ac logic 0 and the third input 
node (Di) is at logic 0 when the fourth input node (Rl) is 
triggered by the reload signal, the positive edge of a clock 

M 
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signal of the first input node (Fi) triggers the first output 
node (Fo) to output a half frequency signal; 

(b) if the second input node (Mi) is at Jogic I, the first output 
node (Fo) is at logic 0, and the third input node (Di) is at 

5 logic I when the fourth input node (F<1) la triggered by the 

reload signal, the positive edge of a clock signal of the first 
input node (Fi) triggers the first outpul node (Fo) to output a 
one-third-frequcncy signal; 

(c) if the first output node (jpo) is at logic 0, the second output 
10 node (Mo) outputs a signal at the same logic level as the 

second input node (Mi); and 

(d) regardless of the logic level of the second input node (Mi), if 
Che first output node (Fo) is at logic 1, the second output 
node (Mo) outputs a logic 0 signal. 

15 

24. (currently amend ed),_Aj3ur.5i£DI[ni]Dl^^ 

the frequency of a source signal according to a selectable divisor 
\y[}ich is obtain ed based on a plut;^iitY of divisor signa|<^ ou tputting 
a result sig nal having, a divided frequency^ the program m able 

at least one cell of a fourth type being switchable between 
dlvide-bv*two and di vidc-bv^thrcc modes having a first input noje 
(Fi). a second input node fMi). a third input node (Dt)> a fourth 
in put nod e ( RLl)> a first output nod e (Fo). a nd a seci>pd ^Mt ptlTtyPA^de 
25 rMo). the third input node (Di) being used for receiving a 

correspondin<> divisor sifznaL the fourth input node (R \) bein g 
used„ t'or receiving a reload signal to sy nchronously reload the 
corres ponding divisor signal to the third input node (Pi^: 

12 
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wherein if the profirammablc frequency divider comprising a plurality 
of ccn$ of the fourth type, the cells o f t he fou r th type being 
cascaded with each other, the first output node (¥o') bcini! coupled 
t o , a, Jlr s t ^ „m p ut . J o<^ of, a s u b_sg guj^^ J . o 1^ t h e fo u r t h type, 

5 the s econd input node (Mt) being coupled to a second output node 

(Mo) of the subseque nt cell of the fourth type, a first inp ii^^ m^le 
CFiXj^.f first cell of the fourth type being coupled to t he source 
signal, and a second input node (Mi) of a )ast ceil of the rourth 
type bei n g set to l o g ic I: the pro g rammable frequen cy divider 

10 synchronously reloads t he corresponding divisor si gn als to the 

thjird itiipMi^ node fOn of eac h cell of the fourth type accordint! to 
the reload signal in order to gelectivelv switch each celt of the 
fourth type to perform a divide-bv-twu or di vide-bv-three 
operatioTi, the second output node (Mo) or the first o utput node 

1 5 (Fo) of the last cell of the feyrth lype^^^^m^^ the resi|lt ^ s^^ 

having the divided frequency: and -R^e-^-o-g-Nmw^^frblo (Ve ^^n^ 
ct-l vi d e f- o r -ekfrk i ^~ 2 'a-"W4i^HMi»'Cac h cell of the fourth type operates 
such that: 

(a) regardless of the logic level of the second output node (Mo), 
20 if the third input node (Di) is at logic 0 when the fourth input 

node (Ri) is triggered by the reload signal^ the positive edge 
of a cJock signal of the first input node (Pi) triggers the first 
output node (Fo) to output a half frequency signal; 

(b) if the second output node (Mo) is at logic 1 and the third 
25 input node (Di) is at logic I when the fourth input node (RI) 

is triggered by the reload signal, the positive edge of a clock 
signal of the first input node (Fi) triggers the first output 
node (Po) to output a one-ihird-frequcncy signal; 

13 
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10 



15 



20 



(c) if the First output node (To) is at logic 0» the second output 
node (Mo) outputs rt signal at the same logic level a5; the 
second input node (Mi); und 

(d) regardless of the logic level of the second input node (Mi), if 
the first output node (fo) is at logic 1, the second output 
node (Mo) outputs a logic 0 signal. 



25. (currently amended) A programmable rrequencv divider for dividing 
the freque ncy of a source si gnal according to a selc ctabJ_6.,dj.vigQr 
whfch is obtained based on a plurality of divisor signals amd outputting 
a result signal ..having a divided frequency, the prourammabie 
frequency divider comprisina: 

at least one cell of a fourrli type being switchable between 

diyidg-by-two and di vide-b v-th re e modes having a firs t inpuL^^^^^^ 
(f l)^ a second input node (Mi), a third input nod e n>i), a rourlLh,, 
inp ut node (R\) . a fi rs t output node (Fo), and a second output node 
(Mo), the third input node (Pi) being used f or reccjyjng _a 
corresponding divisor signal, the fourtb in pu t^ no de (Rl) beinu 
used for receiving a reload s ig nal to, synchro n ously reload the 
corresponding divisor si gnal to the third input node f Di), and 
progrQm«it >b"l-e —f r'e<i|^i-efr >oy d i vider of claim 22 wher e-Hv-the fourth 
input node (Rl) of each cell of the fourth type i-^being coupled to 
a second output node (Mo) of the last cell of the fourtb type in 
order to apply the result signal having the divided frequency to be 
the reload signal^. 

wherein if the programmablc freouc ncv divider comprising a plurality 
of colls of the fourth type, the cells of the four th typ e being cascaded 
mLtL..&ai£b^P^hfir. ^he fir«^ output node (Fo) beinfe coiiplcd. iCLji^Jlciii 



14 
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inp Mt node (Fi> of a s ubs equent cell of the fourth tvpc, the second 
input node (Mi) heing coupled to a second o»t p tiJ n^c^ c CMo) of the 
siibsfe quent cell of the fourth tvoe. a first input node (F i) of u first cell 
of the fou rth type being coupled to the source si gnal, and a second 
5 iiijpnt node (Mi) of a last ccM of the fourth tvp e being set to lOjglc 1; 

t he program mabic frcquc ney, divider synchronously reloads the 
corresponding divisor signals to the third in put nod e_iDJl.M-_eac 
of t he fourth tvpc according to the reload sitrnal in order to selectively 
l^wijlplli j^a^h cell pf the ^ type t o perform a divtde-bv-two or 

1 0 dlvidc-bv-threc_ operation, and the second output node (Mo) or the 

first output node (Fo^ of the tast cell of the four th tvpe outputs the 
result signal having the divided frequency , 

26. (currently amended) The prograniniable frequency divider of claim 

15 fl22|] 25. further comprising: 

a cell of a fifth type having a bypass mode and being cascaded to the 
last cell of the fourth type, the cell of the fifth type having a first 
input node (Fi)> a second input node (Mi), a third input node (Di), 
a fourth input node (Rl), a fifth input node (Ci), a first output 

20 node (Fo), a second output node (Mo), and a third output node 

(Co>« the first input node (Fi) being coupled to a first output node 
(Fo) of the last cell of the fourth type, the second input node (Mi) 
being coupled to Vcc, the third input node (Dt) being used for 
receiving a corresponding divisor signal, the fourth input node (Rl) 

25 being used for receiving the reload signal to synchronously reload 

the corresponding divisor signal to the third input node (Di), the 
fifth input node (Ci) being coupled to the last divisor signal, and 
the second output node (Mo) being coupled to the second input 

15 
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node (Mi) of the last cell of the fourth type; 
wherein the reload signal triggers the cell of the fifth type to 
synchronously reload the corresponding divisor signal to rhe third 
input node (Di) and the cell of the fifth type switches to a 
5 divide-by-two or divide-by-three mode according to the divisor signal, 

and if the last divisor signal received in the fifth input node (Ci) is ut 
a bypass^mode active state, the cell of the fifth type switches to a 
bypass mode. 

10 27. (original) The progritmmubie frequency divider of claim 26 wherein 
each celt of the fifth type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or the 
second output node (Mo), if the first output node (Fo) is at logic 0 
and the third input node (Di) is at logic 0 when the fourth input 

15 node (Rl) is triggered by the reload signals, the positive edge of a 

clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a half frequency signal; 

(b) if the first output node (Fo) is at logic 0, the second input node (Mi) 

is at logic 1 (or if the second output node (Mo) is at logic 1), and 
20 the third input node (Di) is at logic 1 when the fourth input node 

(Rl) js triggered by the reload signal, the positive edge of a clock 
signal of the first input node (Fi) triggers the first output node (Fo) 
to output a one-third-frequency signal; 

(c) if the first output node (Fo) is at logic 0, the second output node 
25 (Mo) outputs a signal at the same logic level as the second input 

node (Mi); 

(d> regardless of the logic level of the second input node (Mi)» if the 
first output node (Fo) is at logic I, the second output node (Mo) 

16 
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outputs a logic 0 signal; and 
(e) if the signal received in the fifth input node (Ci) is at an active 
$tate» the first output node (Fo) outputs a logic 0 signal and the 
second output node (Mo) outputs a logic I signal. 

5 

28. (original) The programmable frequency divider of claim 26, wherein 
the fourth input node (Rl) of the cell of the fifth type is coupled to the 
second output node (Mo) of the last cell of the fourth type in order to 
apply the result signal having the divided frequency to be the reload 

10 signaL 

29. (original) The programmable frequency divider of claim 26, further 
comprising: 

at least one cell of a sixth type having a bypass mode and being 
15 cascaded between at (east one cell of the fourth type and the eel! 

of the fifth type, each cell of the sixth type having a first input 
node (Fi), a second input node (Mi), a third input node (Di), a 
fourth input node (Rl)^ a fifth input node (Ci), a first output node 
(Fo), a second output node (Mo), and a third output node (Co), the 
20 first output node (Fo) being coupled to a first input node (Fi) of a 

subsequent cell, the second input node (Mi) being coupled to a 
second output node (Mo) of the subsequent cell, the third input 
node (Di) being used for receiving a corresponding divisor signal, 
the fourth input node (Rl) being used for receiving the reload 
25 signal to synchronously reload the the corresponding divisor 

signal to the third input node (Di)» the fifth input node (Ci) being 
coupled to a third output node (Co) of the subsequent cell and 
being used for receiving a bypass-mode enabling signal, a first 
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input node (Fi) of a first cell of the sixth type being coupled to the 
first output node (Fo) of the last cell of the fourth type, a second 
output node (Mo) of the first cell of the sixth type being coupled 
to the ijccortd input node (Mi) of the last cell of the fourth type, a 
5 first output node (Fo) of a last cell of the sixth type being coupled 

to the first input node (Fi) of the cell of the fifth type, and a 
second Input node (Mi) of the last cell of the sixth type being 
coupled to the second output node (Mo) of the cell of the fifth 
type; 

10 wherein the reload signal triggers the at least one cell of the sixth type 

to synchronously reload the corresponding divisor signal to the third 
input node (Di) and each cell of the sixth type switches to a 
divide-by-two or divide-by-threc mode according to the repective 
divisor signal, and if the bypass-mode enabling signal received in the 

15 fifth input node (Ci) is at an active state, the cell of the sixth type 

switches to a bypass mode. 

30. (original) The programmable frequency divider of claim 29, wherein 
each cell of the sixth type operates such that: 
20 (a) regardless of the logic level of the second Input node (Mi) or the 

second output node (Mo), if the first output node (Fo) ts at logic 
0 and the third input node (Di) is at logic 0 when the fourth Input 
node (Rl) is triggered by the reload signal, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
25 node (Fo) to output a half frequency signal; 

(b) if the first output node (Fo) is at logic 0, the second input node 
(Mi) is at logic I (or if the second output node (Mo) is at logic 1 )» 
and the third input node (Di) is at logic I when the fourth input 

18 
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node (R1) is triggered by the reload signal, the po<>icivc edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output ft onc-thi rd-frequcncy signal; 

(c) if the first output node (Fo) is at logic 0, the second output node 
5 (Mo) outputs a signal having the same logic level as the second 

input node (Mi); 

(d) regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic 1, the second output node (Mo) 
outputs a logic 0 signal; and 

10 (e) if the bypass-mode enabling signal received on the fifth input 

node (Ci) is at an active state, the first output node (Fo) outputs a 
logic 0 signal and the second output node (Mo) outputs a logic J 
signal. 

15 31. (original) The programmable frequency divider of claim 29, wherein 
the fourth input node (Rl) of each cell of the sixth type is coupled to 
the second output node (Mo) of the last cell of the fourth type in order 
to apply the result signal having the divided frequency to be the reload 
signal. 

20 

32, (original) A programmable frequency divider for dividing the 
frequency of a source signal according to a selectable divisor which is 
obtained based on a plurality of divisor signals and outputting a result 
signal having a divided Trequency, the programmable frequency divider 
25 comprising: 

at least one cell of a seventh type being sv^^itchahle between 
divide^by-two and di vide-by-threc modes having a first input node 
(Fi). a second input node (Mi), a third input node (Di), a fourth 

19 
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input node (Rs), a fifth input node (RI), a first output node (Fo), 
and a second output node (Mo), the third input node (Di) being 
used for receiving a corresponding divisor signal, the fourth input 
node (Rs) being used for receiving a reset signal to synchronously 
5 reset the cell of the seventh type, the fifth input node (RI) being 

used for receiving a reload signal to synchronously reload the 
corresponding divisor signal to the third input node (Di); 
wherein if the programmable frequency divider comprising a plurality 
of cells of the seventh type, the cells of the seventh type being 
ID cascaded with each other and each cell of the seventh type, the first 

output node (Po) being coupled to a first input node (Fi) of a 
subsequent cell of the seventh type, the second input node (Mi) being 
coupled to a second output node (Mo) of the subsequent cell of the 
seventh type, a Tirst input node (Fi) of a first cell of the seventh type 
15 being coupled to the source signal, and a second input node (Mi) of a 

last cell of The scvenih type being set to logic I; the programmable 
frequency divider reloads the corresponding divisor signal to the third 
input node (Di) of each cell of the seventh type according to the reload 
signal and resets each cell of the seventh type according to the reset 
20 signal In order to selectively switch each cell of the seven type to 

perform a divide-by-two or divide-by-threc operation according to the 
respective divisor signal loaded before reset, and the second output 
node (Mo) or the first output node (Fo) of the last celt of the seventh 
type outputs the result signal having the divided frequency. 



25 



33. (original) The programmable frequency divider of claim 32, wherein 
each cell of the seventh type operates such that: 

(a) regardless of the logic level of the second input node (Mi), if the 

20 
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first output node (Fo) is at logic 0 and the third input node (Di) is 
at logic 0 when the fifth input node (Rl) is triggered by the reload 
signal, the positive edge of a clock signal of the first input node 
(Pi) triggers the first output node (To) to output a half frequency 
5 signal: 

(b) if the second input node (Mi) is at logic I, the first output node 
(Fo) is at logic 0, and the third input node (Di) is at logic I when 
the fifth input node (Rl) is triggered by the reload signal, the 
positive edge of the clock signal of the first input node (Fi) 

10 triggers the first output node (Fo) to output a onc-third-frequcncy 

signal; 

(c) if the first output node (Fo) is at logic 0, the secotid output node 
(Mo) outputs a signal at the same logic level as Che second input 
node (Mi); 

15 (d) regardless of the logic level of the second input node (Mi), if the 

first output node (Fo) is at logic 1, the second output node (Mo) 

outputs a logic 0 signal; and 
(e) if the reset signal received on the fourth input node (Rs) is at 

logic I, the first output node (Fo) outputs a logic 0 signal; and, 
20 additionally, if the second input node (Mi) is also at logic 1, the 

second output node (Mo) outputs a logic 1 signal. 

34. (original) The programmable frequency divider of claim 32, wherein 
each cell of the seventh type operates such that: 
25 (a) regardless of the logic level of the second output node (Mo), if 

the third input node (Di) is at logic 0 when the fifth input node 
(Rl) is triggered by the reload signal, the positive edge of a clock 
signal of the first input node (Fi) triggers the first output node 
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(Fo) to output a half frequency signal; 

(b) if the second nutput node (Mo) is at logic I and the third input 
node (Di) i:^ at logic I when the fifth input node (RI) iiJ triggered 
by the reload signal, the positive edge of the clock signal of the 

5 first input node (f V) triggers the first output node (Fo) to output a 

one-third-frequency signal; 

(c) if the first output node (Fo) is at logic 0, the second output node 
(Mo) outputs a signal at the same logic signal as the second input 
node (Mi); 

10 (d) regardless of the logic level of the second input node (Mi), if the 

First output node (Fo) is at logic 1, the second output node (Mo) 

outputs a logic 0 signal; and 
(e) if the reset signal received on the fourth input node (Rs) is 

enabled, the first output node (Fo) outputs a logic 0 signal; and, 
15 additionally, if the second input node (Mi) is also at logic I, the 

second output node (Mo) outputs a logic I signal. 

35. (original) The programmable frequency divider of claim 32, wherein 
the fifth input node (Rl) of each cell of the seventh type is coupled to 

20 the second output node (Mo) of the last cell of the seventh type in 

order to apply the result signal to be the reload signah 

36. (original) The programmable frequency divider of claim 32, further 
compri*iing a control circuit for providing the reset signal. 



25 



37. (original) The programmable frequency divider of claim 32, further 
comprising: 

a cell of an eighth lypc having a bypass mode and being cascaded to 

22 
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the last cell of the seventh type, the ceJI of the eighth type having 
a first input node (Fi), a second input node (Mi), a third input 
node (Di), a fourth input node (R&), a fifth input node (Ri), 3 sixth 
input node (Ci), a first output node (Fo), a second output node 
5 (Mo), and a third output node (Co), the first input node (Fi) being 

coupled to a first output node (Fo) of the last celi of the seventh 
type, the second input node (Mi) being coupled to Vcc. the third 
input node (Di) being used for receiving a eorre£;ponding divisor 
signal, the fourth input node (Rs) being used for receiving the 
iO reset signal to reset the cell of the eighth type, the fifth input node 

(RJ) being used for receiving the reload signal to synchronously 
reload the corresponding divisor signal to the third input node 
(Di), the sixth input node (Ci) being coupled to the last divisor 
signal, and the second output node (Mo) being coupled to the 
15 second input node (Mi) of the last cell of the seventh type; 

wherein the reload signal triggers the cell of the eighth type to 
synchronously reload the corresponding divisor signal to the third 
input node (Di) and the cell of the eighth type switches to a 
divide-by-two or a divide-by-three mode after being synchronously 
20 reset according to the divisor signal, and if the last divisor signal 

received on the sixth input node (Ci) is at a bypass-mode active state, 
the cell of the eighth type switches to a bypass mode. 

38. (original) The programmable frequency divider of claim 37, wherein 
25 each cell of the eighth type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or the 
second output node (Mo), if the first output node (Fo) is at logic 
0, and the third input node (Di) is at logic 0 when the fifth input 

23 
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node (Rl) is triggered by the reload signal, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a half frequency signal; 

(b) irthc first output node (Fo) is at logic 0, the second input node 
(Mi) is at logic I (or if Che sccoad output node (Mo) is at logic 1), 
and the third input node (Di) is at logic 1 when the fifth input 
node (Rl) is triggered by the reload signal, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a one-third-frequency signal; 

(c) if the first output node (Fo) is at logic 0, the second output node 
(Mo) outputs a signal at the same logic level as the second input 
node (Mi): 

(d) regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic I, the second output node (Mo) 
outputs a logic 0 signal; 

(e) if the reset signal received on the fourth input node (Rs) is 
enabled, the first output node (Fo) outputs a logic 0 signal and 
the second output node (Mo) outputs a logic I signal; and 

(f) if the signal received on the sixth input node (Ci) is at an active 
state, the first output node (Fo) outputs a logic 0 signal and the 
second output node (Mo) outputs a logic ] signal. 

39. (original) The programmable frequency divider of claim 37, wherein 
the fifth input node (Rl) is coupled to the second output node (Mo) of 

25 the last cell of the seventh type in order to apply the result signal to be 

the reload signal. 

40. (origiftal) The programmable frequency divider of claim 37, further 

24 
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comprising: 

at least one cell of a ninth type having a bypass mode and being 
cascaded between at least one cell of the seventh type and the cell 
of the eighth type, each cell of the ninth type having a first Input 
5 node (Ft), a second input node (Mi), a third input node (Di), a 

fourth input node (Rs), a fifth input node (F<l), a sixth input node 
(Ci), a first output node (Fo), a second output node (Mo), and a 
third output node (Co), the first output node (Fo) being coupled to 
a first input node (Pi) of a subsequent cell of the ninth type, the 

10 second input node (Mi) being coupled to a second output node 

(Mo) of the subsequent cell, the third input node (Dj) being used 
for receiving a corresponding divisor signal, the fourth input node 
(Rs) being used for receiving the reset signal to synchronously 
reset the cell of the ninth type, the fifth input node (Rl) being 

15 used for receiving tlie reload signal to synchronously reload the 

correspomding divisor signal to the third input node (Di), the 
sixth input node (Ci) being coupled to a third output node (Co) of 
the subsequent cell and being used for receiving a bypass-mode 
enabling signal^ a first input node (Ft) of a first cell of the ninth 

20 type being coupled to the first output node (Fo) of the last cell of 

the seventh type, a second output node (Mo) of the first cell of the 
ninth type being coupled to the second input node (Mi) of the last 
cell of the seventh type, a first output node (Fo) of a last cell of 
the ninth type being coupled lo the first input node (Fi) of the cell 

25 of the eighth type, and a second input node (Mi) of the last cell of 

the ninth type being coupled to the second output node (Mo) of 
the cell of the eighth type; 
wherein the reload signal triggers the at least one cell of the ninth type 

25 
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to synchronously reload the corresponding divisor signal to the third 
input node (Di) and e;ich cell of the ninth lype switches to a 
divide-by-two or di vidc-by-three mode after being synchronously 
reset according to the respective divisor signal, and if the 
5 bypass-mode enabling signal received on the sixth input node (CI) is 

at an active state, the cell of the ninth type switches to a bypass mode. 

41. (original) The programmable frequency divider of claim 40, wherein 
each cell of the ninth type operates such that: 
10 (a) regardless of the logic level of the second input node (Mi) or the 



15 



second output node (Mo), if the first output node (Po) is at logic 0 
and the third input node (Di) is at logic 0 when the fifth input 
node (Rl) is triggered by the reload vsignai, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a half frequency signal; 



20 



(b) 



if the first output node (Fo) is at logic 0, the second input node 
(Mi) is at logic I (or if the second output node (Mo) is at logic 1 ), 
and the third input node (Dt) is at logic 1 when the fifth input 
node (Rl) triggered by the reload signal, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a onc-third-frequcncy signal; 



(c) 



if the first output node (Fo) is at logic 0, the isecond output node 
(Mo) outputs a signal at the same logic level as the second input 
node (Mi); 



25 



regardless of the logic level of the second input node (Mi), if the 
first output node (Fo) is at logic 1, the second output node (Mo) 
outputs a logic 0 signal; 



(c) 



if the reset signal received on the fourth input node (Rs) is 



26 
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enabled, the first output node (Ko) outputs a logic 0 signal; and, 
additionally^ if the second input node (Mi) is also at logic I, the 
second output node (Mo) outputs a logic I signal; and 
(f) if the bypass-mode enabling signal received on the sixth input 
5 node (Ci) is at iin active »tate:, the first output node (F'o) outputs a 

logic 0 signal and the second output node (Mo) outputs a logic I 
signal. 

42. (original) The programmable frequency divider of claim 40, wherein 
10 the fifth input node (Ri) of each coll of the ninth typo is coupled to the 

second output node (Mo) of the last cell of the seventh type in order to 
apply the result signal to be the reload signal. 

43. (cancelled) 

15 

44. (currently amended) A programmable frequency divider for dividin^^ 
frequency of a source signal according to a selectable divisor which i s 
obtained based on a plurality of divisor simnals and outputting a result 
signal havinu a divided frequency, the programmable frequency 

20 divider comprising: 

at least one cell of a tenth type being switchabic between 
dividc-by-two and dividc-bv-thrcc modes having a first input node 
(Fi>. a second input node (Mi)^ a third input node (Di). a first 

25 node (Pi) beina used for receivintz a corrcsDondin| ; > dtvijsor si |L!nal. 

c oupl ed to the source signal; and 
a cell of an eleventh type having a first input node (Fi), a second input 

27 
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n ode (Mi), a third Input node (Dl). a fourth Input node (RIK a fifth 
input node (Ci). a first outnur nod e (Fo)^ a second output node 
(MpX iLAhk d^o nod e (Co), the first inpul node (Ti^ being 

coupled to a firs^t output node (Fo) of a last cell j>f the tc 
5 tjxe^Sffj^pnd^InpMt, DQ^^ bein g set to logic 1. the third input 

node (Di> being used tor receiving a correspond ing diy|stvr si^naK 
t he fou rth input n ode (Rt) being use^ for rc c eiv io ^ a rel oad signal 
t o synchropously reload the corrcspondingdi visor signal to jlic 
third inpu t node (Pi), the fifth input node (Ci^ being coupled to a 
i 0 last divisor signal, and the second output node (Mo) being coupled 

to a second input node (Mi) of the last cel l o f the tenth type : 
wherein if the programmable frequency divider coinprising a plurality 
of cells of the tenth type, the ce{l s of the tenth tvoe being 
cascaded with each other and each cell of th e tenth type, t he first 

1 5 output node (Fo) being coupled to a f'>r?jt in put node (Ft) of a 

subsequ ent cell o f the tenth type, the sec ond input node (Mj) beiji& 
coupled to a second output node (Mo) o f the subseque nt cell of Uve 

t^ rif -h typci the prosrammabJe frequency divider selectively 

switche s each cell to a d i vide-hy«two or a divide-bv-three mode 

20 accor d m>{£ to the respective divisor signal, the reload sigp al 

triggers the third input node (Pi) of the cell of the eleventh type to 
reload the corresoondinfe divisor sienaL if the last divisor signal 
received in the fifth input n ode (Ci) of the cell of the eleven typ e 
is at a bypas s-mode ac tive state, the cell of the eleventh type 

25 switches to a bypass mode, and the second output node ( Mo) or the 

first outpu t node (Fo) of the last ce ll of the tenth type outpu ts the 
result signal having the div i ded f r c q u c n c v : T 4t^~"^ r>o^ gy^a-fn^R ftb-l-e- 
fre quency divider of cltii i B - 13. wherein each cell of the tenth type 
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operates such thai: 

(a) regardless of the logic levc! of the second input node (Mi), if 
the first output node (Fo) Is ai logic 0 and the third input 
node (Di) is ai logic 0, the positive edge of a clock signal of 

5 the first input node (Pi) triggers the first output node (Fo) to 

output a half frequency signal; 

(b) if the second input node (Mi) is at logic I , the first output 
node (Fo) is at logic 0, and the third input node (Di) is at 
logic I, the positive edge of a clock signal of the first ijiput 

10 node (Fi) triggers the first output node (Fo) to outpi^t a 

one-third-frequency signal; 

(c) if the first output node (Fo) is at logic 0, the second output 
node (Mo) outputs a signal at the same logic level as the 
second input node (Mi); and 

15 (d) regardless of the logic level of the second input node (Mi), if 

the first output node (Fo) is at logic I, the second output node 
(Mo) outputs a logic 0 signal. 

45. (currently amended) A programmahle freq iiei;u:y divider for dividing 
20 frequency of a source signal according to a selectable divisor which is 

obtained ba^ijsd <;>n a plurality of divisor signals and outputtina a result 
signal havina a divided frcQ uencv. the programmable frequency 
dividcrcpmprising: 

at least one cell o f a tenth ty pe beinfi svvitchabic between 
25 divide*bv-two and divide-by-threc modes having a fi rst in put n ode 

(FiV a second inpu t nod e (Mi), a third input nod e (Di). a_fjrst 
output node (Fo ). and ^ second output node fMo). the third input 
pod? <t)i^ being used for receiving a corresponding divisor sianaL 

2Q 
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and the first input node f of a first ceM of the tenth type being 
coupied to the source siftna l; and 
a cell of an ele venth type having a fi rst inpul nA><j e ( Fi>. a second inntit 
node (M i), a third jnput node ( Dl>. a fou rth input node (Rl), ti fifth 
5 input node (CI), a first o ut put n ode (FoK a second output node 

(Mo ), and a t hird outp ut node (Co), the first in p ut n odef FlLbejgj^ 
coupled to a first out p ut node (Fo) of a last cell of the tenth type, 
the second input node (Mi) bei ni; s et to lo gic I. the third input 
nocj e (Di^ heipff used for receiving a corre spondititi divLsor signai. 

1 0 the fourth input node (Rt) being used for receivinp a reload s igoal 

t o synchrono usly r eload the correspondincdivisor signal to the 
third input node (Di), the fifth Input node (Ci) being coupled to a 
last div is or signaL and the se con d output node (Mo) bcinti coupled 
to a se cond input-ttO- de ( Mi) of the last cell of t he t enth type; 

1 5 wherein if the prog ra mmable frequency divider comprisi na a piurality 

al^ii>^..pf Jhe tfinth type, JjAC_.ceU§^^9X^tM^I^^^^^ 
cascaded v/ith ea ch other and each cell of the tenth type, the fir$t 
output. ri[_ode (Vo^ being counled to a first injpi,< t node (F|) of a 
subsequent cell of the tenth ty pe, the se co nd inpjjt node ( Mi) being 

20 cou pieit second output node (Mo) of the st^bseguent cell of the 

tenth type: the programmable frequency divider selectively 
^witches each ceil to a di vidc-by*two or a divide-by*threc mode 
according to the respective divisor si^naL the reload signa l 
trig gers the third input node ( Pi) of tbe celLQfjhe cleventb tyjiejo 

25 reload the corre s p ondi ng divisor signal, if the last divisor signal 

received in the fifth inpu t node (Ci) o f the cell of the eleven type 
is at a bypass- mode active state, the, cell of the e lev enth ty pe 
^>Vjitch<=ss t o a bypass mode, and the second output n ode (Mo> or the 
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first output node (Fo) of the \smi cell of the tenth type outputs the 
result signal having the divided frequency: T'l=H»-i>H»'gf*(»fyH^vftbl^ 
fr ^uency l U- vtder of c l aim 43, vvt ve r e in each ceil of the tenth type 
operates such that: 

5 (a) regardless of the logic level of the second output node (Mo), 

if the third input node (Di) is at logic 0, the positive edge of « 
clock signal of the tlrst input node (Fi) triggers the first 
output node (Fo) to output a half frequency signal; 

(b) if the second output node (Mo) and the third input node (Di) 
10 are both at logic I, the positive edge of the clock signal of 

the first input node (Fi) triggers the first output node (f o) to 
output a one-third-frequency signal; 

(c) if the first output node (Fo) is at logic 0» the second output 
node (Mo) outputs a signal at the same logic level as the 

15 second input node (Mi); and 

(d) regardless of the logic level of the second input node (Mi), if 
the first output node (Fo) is at logic \ the second output node 
(Mo) outputs a logic 0 signal. 



20 46. (currently amended) A proarammabltf frequency divider for. dividing 
frequency of a source signal according to a .scieetabic divisor which is 
obtained based on a plurality of divisor signals and outputting a result 
signal having a divided frequency, the programmable freq i ^encv 

25 at least one cell of a tenth type being switchable between 

divide-by-twp g^rtd di vide.r.bxtthree modes having a first input no,de 
(Fi), a second input node (Mi), a third input node (Di), a first 
output node (Fq)> and a second output node (Mo), the third input 
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node (D\) being used for receiving a corresponding divisor signal, 
and the First input node ( Fi) of'n first, cell of the tenth type bcin^ 
coupled to the source yit£mtl: and 
P..AyJi_Qf type having a first input node ( Ft), o second inp ut 

5 niLde^tMil^alM^^^^ 

in put node (CiK a first output node (FoK a second output node 

coupled to a first output node (Fo) of a last cclj of the tenth type, 
the se c ond input node (Mi) being set to logic 1, the third input 

10 node (Pi) being used for receiving a corresponding divisor signal, 

the fourth input node (Rh being used for receiving a reload signal 
to synchronously reload the correspondingdi visor signal to the 
thi rd input node (Di>, the fifth input node (CI) being coupled to a 
last divisor signal, and the second output node (Mo) b eing coupled 

15 to a second input node (Mi> of the last cell of the tenth type: 

whe rein if t he p rogrammabl e frequ enc y di vid er coni pris ing a plurality 
of cells of the tenth type, the cells of the tenth type being 
cascaded with each oth er and eac h ceil of th e tenth type, the first 
output node Q- o) bei ng coupled to a first i nput node (Fi> of a 

20 subsequent cell of the tenth tvpc> the second input node ( Mi) being 

coupled to a second output node (Mo'^ of the subsequent cell of the 
tenth type: the programmable frequency divider selectively 
switches each cell to a divtde-bv-two or a div ide-by-three mode 
according to the respective divisor siana L the reload sign al 

25 triggers the third jrtj>ut node (Di) of the cell of the eleventh type to 

reload the correspond inG divisor signal, if the last divisor sij^ngl 
received in the fifth input node (C\) of the c e ll of the eleven type 
is at a bvpass-mode active state, the cell of the eleventh type 
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switches to a bypass mode, and the se cond out put node (Mo) or the 
fi rst oxjtput n ode (Fo the last cell of the t enth ty pe outputs the 
rcsuit siKnat h aving ihe divided trcqaency: •R>e~-t» rogromma b4^ 
Pt^ti eney divider o f cla i m 43, vvh »<'ek>— the cell oi' the eleventh 
5 type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or 
the second output node (Mo), if the first output node (Fo) is 
at logic 0 and the third input node (Di) is at logic 0 when the 
fourth input node (Ul) is triggered by the reload signal, the 

to positive edge of a clock signal of the first input node (Fi) 

triggers the first output node (Fo) to output a half frequency 
signal; 

(b) if the first output node (Fo) is at logic 0, the second input 
node (Mi) is at logic I (or if the second output node (Mo) is 

15 at logic I), and the third input node (Di) is at logic I when 

the fourth input node (Rl) is triggered by the reload signal, 
the positive edge of a clock signal of the Hrsl input node (Fi) 
triggers the first output node (Fo) to output a 
one-third-frequency signal; 

20 (c) if the first output node (Fo) is at logic 0, the second output 

node (Mo) outputs a signal at the same logic level as the 
second Input node (Mi); 

(d) regardless of the logic level of the second input node (Mi), if 
the first output node (Fo) is at logic L the second output node 

25 (Mo) outputs a logic 0 signal; and 

(e) if the signal received on the fifth input node (CI) is at an 
active statc^ the first output node (Fo) outputs a logic 0 signal 
and the second output node (Mo) outputs a logic i signal. 
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47. (currently a mended) A promammab ie treau cncy divider fo r dividinu 
frequency oI Vh sirurce st^ to a 5;clec table divisor whi c h is 

Qbtain cd based on a piuraiity of di vis or signals aodoutputtmg a rc^^ 

5 signal havirig a divided frequency, the nroizrammahlc frequency 

divider comprising: 

at Least on e cen of a tenth typ e beinnv switch-ab l e -..between 

divi de-by-two ajid diyidC''by-thfec nu)de.s having a first input node 

10 output node (Fo>> and a second o ut put node fMo^ the third input 

node (Pi) beinig used for receiving a co rreispondin ^ divisor signal, 
and the firvSt input node (Fi^ of a first c ell of the tenth tvt>c bethti 
coupled to the source signal: and 
a cell of an eleventh type having a fi rst inpiit node (Fi), a second input 

1 5 node (Mi), a third input node fD I>. a f ourth input node <R\), a fifth 

ijmut.n_c>de_LCiJ..^iLlk "0<:<e (Fo), a second output node 

(Mo>. and a third output node (CoV the firvSt in pul node (Fi> beini i 
coupled t o a firs t outp ut node (P o) of a last cell of the tenth tvpe. 
the s econd input node ( lVli> bei n^ set to logic K the third input 

20 node (Di) bciny u^ed for receivip);^ a corresponding divisor signal. 

the fourth input node (Rl) beine used fpr rec ei yinfi a reload signal 
t o synchronously reload the correspondingdi visor sianal to the 
third input node (D\^. the fifth input node (C\) being coupled to a 
last di visor ;S)lgnaL t he second output node (Mo) being coupled to a 

25 second input node (Mi") of the last ceil of the tenth type: and "Phe 

fH=^-g<''ft-tH^i>a^^ 4Vo<ftte^ ^ of -c-k^nv 43; wh e rein the fourth 

input node l)-^th^^~-©*^W--<^'f4♦»e~'eWv^>th-^y-p^ coupled to 

the second output node (Mo) of the last cell of the tenth type in 
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order to apply the result signal to be the reload signal; 
wherein if the programmable frequency divider compriKinK a n Jura litv 
of cell s of the tenth type, the cells o f the tenth type beirm cascaded 
with each other and each c ell of the tent h type, the first out put node 
5 (Fo> being cou pled to a first input node (FW of a <inhseauent ccN of 

the tenth type, t he second^ i nput node (Mi) bein« e ou plcd to a second 
outp ut node (Mo) of the subsequent cell of the tenth _tYj>e;__ihe 
p rogram m_ab ie frequency divider selectivelY switche.s each cell to a 
divide->bv-tw o or a di vid e-bv~three mode acco r ding t o t he re s pective 

10 divisor signal, the r e load signal trippers the third input node (Pi) of 

the cell of the eleventh type to reload the correspondintg divisor signal, 
if the last divisor signal received in the fifth input node (Ci) of the 
et^ll of <;he eleven type is at a bvoass-mode activ e Stat e^ th^g^ilAyF_th^ 
eleventh type sw itches t o a bypass mode, and the seco nd o utput node 

1 5 rMo) or the first ou tput node (Fo) of the last cell of the tenth type 

outputs the rcsMit siiznat having the divided frequency . 

48, (currently amended) The programmable frequency divider of claim 
[t'*^]] 47., further comprising: 

20 at least one cell of a twelfth type being cascaded between at least one 

cell of the tenth type and the cell of the eleventh iype» and each 
cell of the twelfth type having a first input node (Fi), a second 
input node (Mi), a third input node (Di), a fourth input node (Rl), 
a fifth input node (CI), a first output node (Fo), a second output 

25 node (Mo), and a third output node (Co), the first output node (Fo) 

being coupled to a first input node (Ft) of a subsequent cell of the 
twelfth type, the second input node (Mi) being coupled to a 
second output node (Mo) of the subsequent cell, the third input 
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node (Di) being used for receiving a corresponding divisor signal, 
the fourth input node (Rl) being used for receiving the reload 
signal to synchronously reload the correj^ponding divi."4or signal to 
the third input node (Di), the fifth input node (Ci) being coupled 
5 to a third output node (Co) of the subsequent cell and being used 

for receiving a bypass-mode enabling signal, a first input node (Fi) 
of a first cell of the twelfth type being coupled to the first output 
node (Fo) of the last cell of the tenth type, a second output node 
(Mo) of the first cell of the twelfth type being coupled to the 
10 second input node (Mi) of the last cell of the tenth type, a first 

output node (Fo) of a last cell of the twelfth type being coupled to 
the first input node (Fi) of the cell of the eleventh type, and a 
second input node (Ml) of the last cell of the twelfth type being 
coupled to the second output node (Mo) of the cell of the eleventh 
15 type; 

wherein Hie reload signal triggers each cell of the twelfth type to 
synchronously reload the corresponding divisor signal to the third 
input node (Di), each cell of the twelfth type switches to a 
divide-by-two or divide-by-threc mode according to the loaded divisor 
20 signal, and if the bypass-mode enabling signal received on the fifth 

input node (Ci) is at an active state, the cell of the twelfth type 
switches to a bypass mode. 

49. (original) The programmable frequency divider of claim 48, wherein 
25 each cell of the twelfth type operates such that: 

(a) regardless of the logic level of the second input node (Mi) or the 
second output node (Mo), if the first output node (Fo) is at logic 
0 and the third input node (Di) is at logic 0 when the fourth input 
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node (Rl) is triggered by the reload signal, the positive edge of a 
clock signal of the first input node (Fi) triggers the first output 
node (Fo) to output a half frequency signal; 
(b) if the first output node (Fo) is at logic 0, the second input node 
5 (Mi) is at logic I (or if the second output node (Mo) is at logic I), 

and the third input node (Di) is at logic \ when The fourth input 
node (Rl) is triggered by the reload signal, the po<iitive edge of 
the clock signal of the first input node (Fi) triggers the first 
output node (Fo) to output a one-third-frequency vsignal; 
10 (c) if the first output node (Fo) is at logic 0, the second output node 

(Mo) outputs a signal at the same logie level as the second input 
node (Mi); 

(d) regardless of the logic level of the second input node (Mi), if the 
first outpiut node (Fo) is at logic K the second output node (Mo) 

15 outputs a logic 0 signal; and 

(e) if the bypass-mode enabling signal received on the fifth input 
node (Ci) Is at an active state, the first output node (Fo) outputs a 
logic 0 signal and the second output node (Mo) outputs a logic 1 
signal. 



20 



50, (original) The programmable frequency divider of claim 48, wherein 
the fourth input node (Rl) of each cell of the twelfth type is coupled to 
the second output node (Mo) of the last cell of the tenth type in order 
to apply the result signal to be the reload signal. 



25 



37 



PA6E4W4S ' RCVD AT »3f2006 1:41:16 /M [Eastern Daylight 



